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a mist in a spray head (1), especially for 
fire-fighting purposes or for humidification 
of intake air, in which method a medium, 
preferably an extinguishing medium, is 
supplied under pressure into the chamber 
(2) of the spray head via an inlet (3) and 
through at least one first channel (4) into 
at least one nozzle (5), which comprises 
at least one channel zone (6) narrower in a 
direction transverse to the flow of medium 
and after that in the direction of flow of 
medium a channel space (7) wider in a 
direction transverse to the flow of medium 
than the narrow channel zone, from which 
wider channel space the mist of medium 
generated is passed out of the spray head 
via an outlet orifice (8). The mist of 
medium is influenced, at least by increasing 
its momentum and/or reducing its droplet 
size, by supplying into the channel space 
(7) at least one second medium, preferably 
a gas. 



BNSDOCID: <WO 03022364A1_I_> 



WO 03/022364 Al 



liiiniiiiiiiiiiuiaiiiiiiiniiiii^ 



Published: 

— with international search report 



For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations'* appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



BNSDOCID: <WO 03022364A1 _l_> 



1 



t 

WO 03/022364 



PCT/FI02/00716 



1 

METHOD IN A SPRAY HEAD, AND SPRAY HEAD 

Background of the invention 

5 The present invention relates to a method as defined in the preamble of 
claim 1 for producing a mist in a spray head, especially for fire-fighting 
purposes or for humidification of intake air, in which method a medium, 
preferably an extinguishing medium, is supplied under pressure to the 
spray head via an inlet and through at least one first channel into at 

10 least one nozzle, which said nozzle comprises at least one channel zone 
narrower in a direction transverse to the flow of medium and after that 
in the direction of flow of medium a channel space wider in a direction 
transverse to the flow of medium than the narrow channel zone, from 
which wider channel space the mist of medium generated is passed out 

is of the spray head via an outlet orifice. 

The invention also relates to a spray head as defined in the preamble of 
claim 7 for producing a mist, preferably for fire-fighting purposes or for 
humidification of intake air, comprising an inlet and a fluid path from 

20 the inlet leading into at least one nozzle, said nozzle comprising at least 
one channel zone narrower in a direction transverse to the fluid path 
and after that in the direction of the fluid path a channel space wider in 
a direction transverse to the fluid path than the narrow channel zone, 
from which wider channel space the mist of medium generated is 

25 passed out of the spray head via an outlet orifice. 

A spray head according to the subject of the invention is known from an 
international patent application under specification number WO 
01/45799. 

30 

Brief description of the invention 

The object of the present invention is to create a completely new type 
of solution in which the average droplet size and/or penetration of the 
35 mist to be sprayed can be easily adjusted and optimized for different 
applications. 
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The method of the invention is mainly characterized in that the mist of 
medium is influenced, at least by increasing its linear momentum . 
and/or reducing its droplet size, by supplying into the channel space at 
least one second medium, preferably a gas. 

5 

The method of the invention is additionally characterized by what is 
presented in claims 2-6. 

The spray head of the invention is characterized in that the nozzle of 
10 the spray head is provided with at least one second channel for supply- 
ing a second medium into the wider channel space, causing it to mingle 
with mist at least partially formed in the channel space. 

The spray head of the invention is additionally characterized by what is 
15 said in claims 8 - 11. 

The solution of the invention has many significant advantages. By ex- 
erting an influence on the mist by supplying a second medium into the 
wider channel space, it is possible to significantly increase the momen- 

20 turn of the mist and thus to achieve a better penetration. On the other 
hand, with the solution of the invention, the droplet size of the mist can 
be substantially reduced without significantly impairing its penetration. 
Thirdly, the supply pressures of the mediums supplied need not be the 
same in comparison with each other. The nozzle of the invention has an 

25 unlimited adaptability by varying the liquid-gas ratio. In an extreme 
case, it is possible to supply the nozzle with liquid only, and in this case, 
too, mist is produced as a result. In addition to fire-fighting solutions, 
the solution of the invention can be used is numerous other applica- 
tions. Thus, the nozzle solution can be used for humidification of intake 

30 air in various engines, such as diesel engines, or turbines. 

Short description of illustrations 

In the following, the invention will be described in detail by the aid of an 
35 example with reference to the attached drawings, wherein 
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Fig. 1 presents a lateral view of a spray head according to the inven- 
tion, 

Fig. 2 presents the spray head sectioned along line II - II in Fig. 1, and 

5 

Fig. 3 presents a magnified detail X of the spray head in Fig. 2. 

Detailed description of the invention 

10 Figures 1 and 2 present a spray head according to the invention. The 
spray head 1 comprises a chamber 2 with at least one inlet 3 for the 
supply of a medium, such as a hydrous extinguishing medium, into the 
spray head. From the inlet 3, the medium is passed via a fluid path 
comprising typically at least one first channel 4, such as a central chan- 

15 nel, into at least one nozzle 5, preferably through at least one orifice 
16. The nozzle 5 comprises in the direction of flow of the medium (in 
the direction of the fluid path) first a channel zone 6 that is narrower in 
at least one direction transverse to the direction of flow of the medium 
(to the direction of the fluid path), and after that a channel space 7 

20 wider than the narrow channel zone, from which wider space the mist 
generated is passed out of the spray head 1 via the outlet 8 of the noz- 
zle. The nozzle 5, which thus mainly consists of the narrower channel 
zone 6 and the wider channel space 7, is preferably disposed at an an- 
gle B relative to the first channel 4. The angle 3 typically has a magni- 

25 tude between 0 and 90 degrees and preferably between 10 - 80 de- 
grees, but it may even be as large as 120 degrees in some applications. 

The spray head of the invention additionally comprises at least one sec- 
ond channel 9, which connects to the channel space 7 of the nozzle. The 

30 second channel 9 joins the channel space of the nozzle via a hole 
formed e.g. in a wall, preferably the side wall of the channel space 7. 
Into the second channel 9, a second medium, preferably a gas, can be 
supplied via at least one second inlet 10. In the embodiment shown in 
the figure, the second channel 9 comprises a narrower part 11, which 

35 connects the second channel to the channel space 7, and a second, 
wider channel part 12 as seen in the direction opposite to the direction 
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of flow of the medium (or opposite to the direction of the second fluid 
path from the second inlet 10 to the channel space 7). The example in 
the figure comprises between the second channel 9 and the second inlet 
10 a chamber space 13, which connects possible other second channels 
5 9 to at least one second inlet 10. In the embodiment illustrated in the 
figures, the spray head comprises two second inlets 10. 

In the example presented in the figures, the spray head 1 is provided 
with a plurality of nozzles 5, typically distributed in a successive ar- 
10 rangement around the central channel 4, preferably diverged relative to 
each other. 

The channels 7, 9 of the nozzles are typically manufactured by machin- 
ing, preferably by drilling, so that they have a circular form in perpen- 
15 dicular cross-section. Thus, the channel space 7 of the nozzle is pref- 
erably mainly cylindrical. Naturally it is also possible to use other suit- 
able geometries. 

Fig. 3 presents magnified view of a nozzle 5 in the spray head pre- 
20 sented in Fig. 2. 

The second channel 9 forms an angle 6 with the direction of flow in the 
channel space 7 of the nozzle. The angle 6 is typically between 10 and 
90 degrees, preferably between 20 - and 80 degrees. In some cases, 
25 the angle 6 may even exceed 90 degrees. 

The second channel 9 for a medium is typically connected to a pressur- 
ized piping system used to supply a second medium into the spray 
head. The second medium is passed into the second medium channel 9 

30 via the second intake 10, which can be provided with a coupling sleeve, 
mounted e.g. on threads 14 provided in the inlet 10, for connection to 
the pressurized piping. The second medium is preferably a gas. The gas 
is typically an inert gas, air or e.g. nitrogen. The gas may naturally also 
consist of a gas mixture. The gas is preferably a non-combustible gas. 

35 The gas is supplied via the inlet 10 into the second channel under pres- 
sure, e.g. from a pressure tank, such as a gas cylinder, or e.g. by 
means of a compressor. By supplying a gas under pressure into the 
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channel space 7 of the nozzle, the mist produced is subjected to a pres- 
sure effect, which on the one hand reduces the droplet size and/or in- 
creases the momentum of the droplets. As a result of this, the penetra- 
tion of the mist produced is increased, and thus a solution very efficient 
5 in fire extinguishing is achieved. 

The spray head embodiment presented in the figures comprises a main 
chamber 2, which is at least partially disposed in an external frame 15. 
The external frame is provided with an inlet orifice 3 for a first medium 

10 and at least one second inlet orifice 10 for a second medium. The 
chamber 2 is so disposed in the external frame 15 that a fluid path or a 
passage exists from inlet orifice 3 via the central channel 4 to the noz- 
zles 5 and a second fluid path or a passage for the second medium from 
the second inlet orifice 10 via the second channel 9 into the channel 

is space 7 of the nozzle. Between the external frame and the chamber, a 
preferably ring-like chamber space 13 is formed to connect the second 
channels 9 to at least one second inlet orifice 10. 

The invention thus concerns a method for producing a mist, especially a 

20 liquid mist in a spray head 1, in particular for fire-fighting purposes. In 
the method of the invention, a medium, preferably an extinguishing 
medium, is supplied via the inlet 3 into the chamber 2 of the spray head 
under a high pressure and through the channel 4 into at least one noz- 
zle 5. The nozzle comprises at least one channel zone 6 narrower in a 

25 direction transverse to the flow of the medium and after that in the di- 
rection of flow of the medium a channel space 7 wider than the narrow 
channel zone in a direction transverse to the flow of the medium, from 
which wider space the mist of medium generated is passed out of the 
spray head via an outlet port 8. In the channel space 7 of the nozzle, an 

30 influence is exerted on the mist of medium, at least by increasing its 
momentum and/or reducing its droplet size, by supplying into the chan- 
nel space 7 at least one second medium, preferably a gas. According to 
a preferred embodiment of the method, at least one second medium is 
supplied into the channel space via at least one second channel 9. The 

35 first medium typically mainly consists of a liquid, such as water, or a 
mixture of a liquid and a gas. In a fire extinguishing solution, the me- 
dium typically consists of a hydrous extinguishing medium. The first 
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flow of medium is preferably deflected before it is passed into the noz- 
zle 5. The flow of medium is typically deflected by an angle p. The de- 
flection allows more effective generation of mist. 

5 The second medium is preferably a gas, which is supplied under pres- 
sure into the channel space 7. The gas may be an inert gas, air or e.g. 
nitrogen. The gas may also be a gas mixture. The extinguishing medium 
used is typically a liquid, preferably water, in which case water mist is 
produced. The line pressures used in the method may vary according to 

10 the embodiment. The pressure of the first medium is typically 10 - 300 
bar, preferably over 50 bar. By varying the pressure of the second me- 
dium, it is possible to influence the properties of the mist produced by 
the nozzle. The nozzle solution of the invention is a so-called self- 
suction type, which means that the spraying of the second medium in 

15 the nozzle produces a suction in the second channel 9. The nozzle of the 
invention will continue working fully satisfactorily even if the supply 
pressure of the second medium should have fallen to a minimum. 

It is obvious to the person skilled in the art that the invention is not 
20 limited to the embodiments described above, but that it may be varied 
within the scope of the following claims. 
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Claims 

1. Method for producing a mist in a spray head (1), especially for fire- 
fighting purposes or for humidification of intake air, in which method a 

5 medium, preferably an extinguishing medium, is supplied under pres- 
sure to the spray head via an inlet (3) and through at least one first 
channel (4) into at least one nozzle (5), which said nozzle comprises at 
least one channel zone (6) narrower in a direction transverse to the flow 
of medium and after that in the direction of flow of medium a channel 

10 space (7) wider in a direction transverse to the flow of medium than the 
narrow channel zone, from which wider channel space the mist of me- 
dium generated is passed out of the spray head via an outlet orifice (8), 
characterized in that the mist of medium is influenced, at 
least by increasing its linear momentum and/or reducing its droplet 

is size, by supplying into the channel space (7) at least one second me- 
dium, preferably a gas. 

2. Method according to claim 1, characterized in that said at 
least one second medium is supplied into the channel space (7) via at 

20 least one second channel (9). 

3. Method according to claim 1 or 2, characterized in that the 
first medium is a liquid, such as water, or a mixture of a liquid and a 
gas. 

25 

4. Method according to any one of claims 1-3, characterized 
in that the second medium is a gas, which is supplied under pressure 
into the channel space (7). 

30 5. Method according to any one of claims 1-4, characterized 
in that the flow of the first medium is deflected between the inlet (3) 
and the at least one channel zone (6) before being passed into the noz- 
zle (5). 

35 6. Method according to any one of claims 1-5, characterized 
in that the flow of the second medium is passed at an angle (6) into the 
wider channel space (7). 
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7. Spray head (1) for producing a mist, preferably for fire-fighting pur- 
poses or for humidification of intake air, comprising an inlet (3) and a 
fluid path from the inlet leading into at least one nozzle (5), said nozzle 

5 comprising at least one channel zone (6) narrower in a direction trans- 
verse to the fluid path and after that in the direction of the fluid path a 
channel space (7) wider in a direction transverse to the fluid path than 
the narrow channel zone, from which wider channel space the mist of 
medium generated is passed out of the spray head via an outlet orifice 

10 (8), characterized in that the nozzle (5) of the spray head is 
provided with at least one second channel (9) for supplying a second 
medium into the wider channel space (7), bringing said second medium 
to contact with mist at least partially formed in the channel space. 

15 8. Spray head according to claim 7, characterized in that the 
fluid path of the spray head comprises one first channel (4), the nozzle 
(5) being fitted at an angle (B) relative to at least one first channel (4) 
so that the flow of medium in the narrow channel zone (6) of the nozzle 
is at an angle (B) to the flow of medium in the first channel (4). 

20 

9. Spray head according to claim 7 or 8, characterized in that 
the spray head (1) comprises a plurality of said nozzles (5). 

10. Spray head according to any one of claims 7 - 9, charac- 
25 t e r i z e d in that the second channel (9) is disposed at an angle (6) 

relative to the channel space (7). 

m 

11. Spray head according to any one of claims 7 - 10, charac- 
terized in that the second channel (9) is connected to a pressure 

30 piping system. 
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